Background The global development community has increasingly come to frame preventable maternal mortality and morbidity principally as a violation of women' s basic human rights, necessitating a human rights-based approach to be appropriately addressed. In this article, we explore how human rights are understood and perceived in relation to maternal health at the local level in rural Bangladesh. This is essential given the momentum at the global level to promote human rights and apply human rights-based approaches to maternal health.
Similar to many other low-and middle-income countries, Bangladesh has made considerable improvements in maternal health over the past two decades. However, the country continues to experience some of the highest maternal mortality rates in the world [12, 13] . This can be traced, at least in part, to the critically low coverage of life-saving maternal health services. Indeed, only 37% pregnant women attend at least four antenatal care (ANC) contacts, half of the births are not attended by a skilled attendant and just 48% of women receive postnatal care from a skilled health care professional within the first two days after birth [13] . As per the access to health services framework presented by Peters e.al. (2009), a number of factors prevent women in Bangladesh and in other low-resource settings from accessing and availing health services related to safe pregnancy and childbirth. Many of these factors, at their root, reflect violations of women' s basic human rights, including the right to access sexual and reproductive health services, rights related to bodily autonomy and decision-making, the right to respectful maternity care, and the right to education and information [8] .
Reflecting global trends, the maternal health strategy of Bangladesh has integrated a human rights-based approach, with the primary objective to ensure that all women are able to realize their rights during pregnancy, childbirth and the postpartum period [14] . However, despite these trends at the international and national level, the current evidence fails to shed light on the perceptions and understanding of human rights related to maternal heath, and how they are related to utilization of maternal health services at the local level. It is also important to understand the feasibility, acceptability and appropriateness of the promotion of such human rights in low-resource settings such as Bangladesh. In this article, we aim to VIEWPOINTS PAPERS understand women' s awareness of human rights related to maternal health, perceptions of the degree of women' s realization of these rights, and how this awareness and these perceptions are associated with the use of skilled maternal health services in rural Bangladesh. This will contribute to a better understanding of awareness and perceptions of rights in order to develop effective strategies to promote human rights and apply human rights-based approaches to maternal health.
METHODS

Study design and settings
We conducted a community-based, cross-sectional household survey in three upazilas (sub-districts) (Bijoynagar, Kasbah and Sarail) of Brahmanbaria district, Bangladesh in 2018. Brahmanbaria is located in the east-central region of Bangladesh and has nine upazilas, with a population of approximately 2.5 million. Each upazilas included in the study has an approximate population of 300 000. The economy of Brahmanbaria is based primarily on agriculture. No large-scale maternal and newborn health programmes were in place at the time of the survey. Table S1 in Online Supplementary Document outlines the population and health systems of the selected upazilas.
Study population, sample size and sampling
Women with a recent history of birth (within the 12-month period preceding the survey) who were permanent residents of the selected sub-districts were eligible to be included in the study. We adopted stratified cluster sampling to identify eligible participants for the household survey. The selected sub-districts were considered as the strata, and villages (approximately 1000 populations) were regarded as clusters. We adopted probability proportional to size (PPS) sampling to select 20 villages (PPS clusters) from each of the selected sub-districts. All eligible respondents from the selected villages were approached for an interview using an interviewer administered structured questionnaire. A total of 1367 women with a recent history of birth were finally interviewed, with a non-response rate of approximately 1%.
Data collection
The household survey was conducted between March and May of 2018. Initially, a sketch map was drawn for each of the selected villages representing boundaries, landmarks and household locations. All households within this sketch map were enumerated and listed. All women with a recent birth history were screened and identified from the listed households. In the second stage, an interviewer-administered structured questionnaire was used for interviewing all eligible women. The majority of the questions were adapted from the questionnaires used in Bangladesh Demographic and Health Survey (BDHS), Bangladesh Maternal Mortality Survey (BMMS), Multiple Indicator Cluster Survey (MICS) and other relevant studies [15] [16] [17] . Participants were first interviewed regarding their personal and socioeconomic information, including age, educational attainment, marital status, employment status etc. They were then asked regarding their awareness and practices related to maternal and newborn health, including awareness of and perceptions around the realization of human rights related to maternal health, and utilization of maternal health services.
For quality assurance, all data collection instruments were pre-tested in non-selected villages of the sub-districts under survey. Interviewers were recruited locally so that they would be familiar with the local context, culture and dialects. All interviewers received three days of training on the data collection tools, followed by a further three days of field practice prior to the commencement of data collection. The training was conducted by study investigators and master trainers with expertise in conducting household surveys. Refresher trainings were organized fortnightly during the survey. Field supervisors and managers ensured quality of data through spot checking, back checking filled questionnaires and providing feedback to the data collectors through review meetings.
Data analysis
Data were analysed using Stata 13.0 (StataCorp LP, College Station, TX, USA). For sociodemographic characteristics, age and educational attainment of women were transformed into categorical variables. Due to small numbers, all other religions except 'Muslim' were grouped into one category and coded as 'other'. We used the standard steps of principal component analysis to generate the socio-economic indices of the households that were interviewed, based on which the wealth quintile was generated [18, 19] .
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Household-level variables such as household possessions; materials used for the construction of floor, wall, and roof; drinking water source; toilet facilities; and ownership of land and domestic animals were used to generate this index.
We used descriptive statistics (proportions) to report the indicators selected for reflecting awareness and perceptions regarding human rights related to maternal health as follows:
• Awareness of human rights related to maternal health: Awareness in general that women have rights related to maternal health (during pregnancy, childbirth and after birth); awareness of the following specific human rights related to maternal health: the right to access maternal health services, the right to respectful maternity care, the right to information, the right to decide to seek health services autonomously, the right to family planning, and the right to be free from violence.
• Awareness of duty-bearers with roles in ensuring the realization of rights related to maternal health: Awareness of the following duty-bearers with obligations and responsibilities to respect, protect and fulfil human rights related to maternal health: government (identified as the principle duty-bearer in a human rights-based approach) and husbands, families and communities (identified as the moral duty-bearers in a human rights-based approach).
• Perceptions around realization of human rights related to maternal health: Perception that the woman herself is able to realize her rights related to maternal health; perception that women in the broader community are able to realize their rights related to maternal health.
• Perceptions related to the roles played by duty-bearers: Perception that duty-bearers (government, husbands, families and communities) satisfactorily meet their obligations to respect, protect and fulfil these human rights.
The estimates were stratified by the following background characteristics: age, education, religion, parity, involvement in income generating activities and wealth quintile. We then analysed the associations between awareness of human rights related to maternal health and perceptions regarding the realization of human rights and the roles of duty-bearers and background characteristics through binary logistic regression (presented with the unadjusted odd ratio (OR)). Effects of the covariates and confounders (background characteristics) were then adjusted through multiple logistic regression models and presented with adjusted odd ratios (AOR).
Finally, we analysed the associations between select awareness and perceptions indicators regarding human rights related to maternal health and utilization of maternal health services during the most recent pregnancy. For these analyses, awareness of human rights in general related to maternal health, awareness of at least three human rights related to maternal health, awareness of the role of government and husbands as duty-bearers, and perceptions regarding the personal realization of rights were considered explanatory variables. Women attending at least four ANC contacts from formal health care providers (HCP) and birth in the presence of a skilled birth attendant (SBA) were considered as outcome variables. Separate multiple logistic regression models were used to control for the effect of the covariates and confounders (background characteristics) and relationships were presented with AORs.
All OR and AORs are reported with 95% confidence intervals (CI). An association was considered significant if both the lower and upper limit of the CI were more or less than 1.
Ethical approval and consent to participate
Ethical approval to conduct the study was obtained from the Institutional Review Board of icddr,b (PR-17088). Administrative approval was obtained from the central and local health authorities and managers prior to data collection.
Participation in the study was voluntary and no compensation was provided for participation. The consent form was translated into Bangla, which is the local language. All potential participants were fully informed regarding the objectives of the study and use of the data prior to the commencement of interviews. Written informed consent was obtained from each study participant prior to the interview. For participants with limited literacy, verbal informed consent was taken along with their thumb impression on the consent form. Verbal consent was audio-recorded. The participants were informed of their right to withdraw their participation at any time during the study, without showing any cause. They were also informed that refusing to participate in the study would not involve any penalty and would not influence the health services that she or her family receives. Privacy, anonymity and confidentiality of participants were strictly maintained, and all information was kept under lock and key. Table 1 presents the background characteristics of the women who participated in the study. The mean age of women was 25 years (standard deviation = 5.2), with around two-thirds of the respondents between the age of 20-30. The participants had completed an average of 6.7 years of schooling. years of schooling. Nearly one-fifth of the respondents had completed less than five years of formal education, with more than half having completed 5-9 years, and another one-fifth having completed 10 or more years. The majority of respondents were Muslim (98%).
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Around one-third were the first-time mothers and onefifth had four or more children. A negligible proportion of the women reported that they had been engaged in any income generating activity in the past 12 months. Table 2 presents the levels of awareness and perceptions of women regarding human rights related to maternal health. More than two-thirds of women reported that they were aware that women have specific rights related to pregnancy, childbirth and afterbirth. However, only two-fifths of the women mentioned that women have the specific right to access quality maternal health services. Only one-fifth mentioned that they have the right to respectful maternity care from the health service providers. Less than 15% were aware of their right to make decisions regarding seeking maternal health services and fewer than one-tenth of the women mentioned the right to information as one of their rights related to maternal health.
Just under one-third of the women mentioned two or more specific human rights related to maternal health and less than 10% mentioned three or more of these specific human rights (Figure 1 ).
Only one in every five women mentioned that the government has a role as a duty-bearer for respecting, protecting and fulfilling human rights related to maternal health. Respondents recognized moral duty-bearers more readily. Half of the respondents mentioned husbands as duty-bearers and one-third of the women mentioned families as duty-bearers in this regard. Approximately one-tenth of the women perceived that women in their communities could realize their rights related to maternal health. However, around one-third reported that they individually could realize their rights related to maternal health. Around 27% of women reported that the government fulfils its role as duty-bearers. Perception regarding the husbands appropriately fulfilling the roles of duty-bearers was slightly higher (37%). Table 3 presents the relationship between background characteristics and awareness and perceptions regarding human rights related to maternal health. Higher educational attainment (10 or more years of formal education) was significantly associated with awareness regarding human rights related to maternal health in general (AOR = 1.7; 95% CI = 1.1-2.7). Higher educational attainment was also significantly associated with awareness of three or more specific human rights related to maternal health (AOR = 2.0; 95% CI = 1.1-5.0). Similarly, higher education was associated with awareness regarding the role the government (AOR = 2.0; 95% CI = 1.2-3.2) and husbands (AOR = 1.6; 95% CI = 1.1-2.3) as duty-bearers with obligations and responsibilities for respecting, protecting and fulfilling human rights related to maternal health. Religion (being non-Muslim) was significantly associated with awareness of the role of the government as a duty-bearer in fulfilling rights (AOR = 2.9; 95% CI = 1.5-5.8). Although religion (being non-Muslim) was associated with awareness of three or more specific human rights in binary logistic regression models (OR = 2.6; 95% CI = 1.1-6.1), significance was lost after adjusting for background characteristics (AOR = 2.2; 95% CI = 0.9-5.3). Belonging to the highest two wealth quintiles was significantly associated with awareness regarding three or more specific human rights related to maternal health (Fourth wealth quintile: AOR = 2.2; 95% CI = 1.0-4.9; Highest wealth quintile: 3.5; 95% CI = 1.6-7.6). Similarly, wealthier women were more likely to perceive that they were able to realize their rights related to maternal health (Fourth wealth quintile: AOR = 2.1; 95% CI = 1.4-3.2; Highest wealth quintile: AOR = 2.5; 95% CI = 1.6-3.9). Wealthier women were also more likely to report that their husbands fulfilled their roles as duty-bearers in contributing to their realization of human rights (Fourth wealth quintile: AOR = 1.6; 95% CI = 1.1-2.3; Highest wealth quintile: 1.7; 95% CI = 1.2-2.6), as well as that the government fulfilling its role as a duty-bearer (Fourth wealth quintile: AOR = 2.1; 95% CI = 1.4-3.2; Highest wealth quintile: 1.9; 95% CI = 1.2-2.9). Table 4 presents the relationship between awareness of human rights related to maternal health and perceptions around the realization of human rights and utilization of maternal health services. Awareness of rights related to maternal health in general was significantly associated with attending four or more ANC contacts (with formal health care providers) (AOR = 1.7, 95% CI = 1.1-2.8). Awareness of three or more specific human rights was also positively associated with attending four or more ANC contacts (AOR = 2.4; 95% CI = 1.4 -4.0). The likelihood of attending four or more ANC contacts was higher when the woman perceived that she could realize her rights (AOR = 2.1; 95% CI = 1.4-3.2). Although awareness of three or more specific human rights related to maternal health (OR = 1.5; 95% CI = 1.1-2.2) and the government' s role as duty-bearer (OR = 1.3; 95% CI = 1.0-1.7; P = 0.06) were associated with giving birth in presence of an SBA in binary logistic regression models, the associations were not significant after adjusting for confounders and covariates. Similar trends were observed for the relationship between perceptions regarding the individual-level realisation of human rights and giving birth in presence of a skilled attendant (OR = 1.5, 95% CI = 1.2-2.0)
DISCUSSION
Mirroring the trends in international development cooperation, maternal health is increasingly being framed as a human rights issue and human rights-based approaches to improving maternal health are gaining momentum globally and at national levels [3, 7, 8] . In Bangladesh, a human rights-based approach has been integrated within the maternal health strategy, where promoting women' s rights and improving equity is set as one of the guiding principles [14] . One essential component of a human rights-based approach is building the awareness of the rights-holders of their rights, which is important to developing their capacity to claim their rights [8, 11] . Indeed, WHO recommends promotion of awareness of human rights at the community level as one of the health promotion interventions for improving maternal and Table 3 . Relationship between background characteristics and awareness regarding human rights and perceptions regarding the realization of rights 
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newborn health [11] . However, little is understood regarding the awareness of human rights and perception about the realization of these rights in settings with limited resources [11, 20, 21] . This study addresses this key evidence gap in the context of rural Bangladesh, suggesting that while there is a reasonably high level of general awareness of human rights related to maternal health, the understanding of the specificities of these rights is somewhat limited. Moreover, perceptions regarding women' s realization of these rights and duty-bearers' fulfilment of their obligations to respect, protect and fulfil these rights are poor. These results are especially important, as we found awareness and perceptions regarding these rights to be significantly associated with the use of skilled care during pregnancy, considered the cornerstone service for improving health outcomes of both women and newborns.
Promoting the awareness of human rights is an important step in building capacities of women to demand and claim their rights. The majority of respondents in our study were aware that women have rights related to maternal health. This suggests that the concepts of human rights related to maternal health are appropriate for initiating dialogue with women in rural contexts. However, few participants were able to mention specific human rights which have been identified in global policies and human rights instruments. Few studies have documented awareness of human rights related to maternal health, but our results are similar to what has been found in another area of rural Bangladesh [22] . Our results are also consistent with studies carried out in China, exploring awareness of gender concepts and gender equity, closely related to human rights, which found a generally low level of awareness related to gender equity [23] [24] [25] . Building awareness of human rights and gender equity in resource-constrained settings like Bangladesh should be considered a priority for moving toward gender equality and realization of human rights as envisioned in global and national maternal health strategies [14] .
Within a human rights-based framework, it is critical for rights-holders to not only be aware of their rights but also of the obligations and responsibilities of duty-bearers to respect, protect and fulfil these rights. This awareness is requisite for rights-holders to know where they can turn to claim their rights and to be equipped to hold duty-bearers accountable. Government is the primary duty-bearer, with binding obligations to respect, protect and fulfil the rights of women related to maternal health [3, 7] ; therefore the governments should be taking appropriate measures to avert preventable maternal mortality and morbidity. High maternal mortality and morbidity in countries reflect a country' s failure to prioritize the human rights and needs of women. Interestingly, only one-fifth of participants mentioned spontaneously the government as a duty-bearer. However, more respondents mentioned husbands and family members as duty-bearers which may indicate a primary reliance on families and social networks over the government for meeting maternal health needs and demands. This explanation can be supported by the fact that village doctors and informal health care providers are the most dominant health care providers in rural Bangladesh, despite community awareness of their limitations with regard to knowledge and skills [26, 27] . The explanation is further supported by the very high use of traditional birth attendants in rural Bangladesh [13, 17] . These results also highlight that women and communities need to be better informed regarding the obligations and responsibilities of the government as the primary duty-bearer in fulfilment of rights related to maternal health. For instance, they should know that the Ministry of Health has the obligation to provide quality maternal health services and that this is not an act of charity, and that government should be held accountable for providing these services. SBA -skills birth attendant, UOR -unadjusted odds ratio, AOR -adjusted odds ratio, CI -confidence interval, HCP -health care provider
Appropriate strategies should be explored for the promotion of this awareness in communities. Not surprisingly, we found a significant association between the awareness of human rights related to maternal health and educational attainment and wealth status, which indicates the relative lack of awareness in communities with less access to education and wealth. This emphasizes the need for targeted actions in order to build awareness of rights in the most marginalized of societies and create an enabling environment for them to realize their rights, as they are less likely to be able to do so. The high coverage of at least one ANC contact from a formal health care provider, and with relatively fewer equity gaps in such coverage, present ANC as a promising platform for promotion of human rights related to maternal health. In Bangladesh, ANC is also provided through a large network of domiciliary health workers, which may act as a key strategy to reach the marginalized population for the promotion of human rights awareness. Although the coverage of post-natal care is sub-optimum and wide equity gaps in the coverage of this service persist, it may still be an important platform for the promotion of human rights through the routine health systems. Further research is required to develop and test innovative approaches to effectively promote awareness of human rights in marginalized populations as this is particularly a weak area in the evidence related sexual and reproductive health and rights [28] .
With regard to perceptions around the realization of human rights, less than one-third of women in our study responded that they feel that they are able to satisfactorily realize their rights related to maternal health. Interestingly, only 10% indicated that they felt that other women in the broader community are able to realize their rights related to maternal health. This may indicate that even when women themselves feel that they are in a position to realize their own rights, they are cognizant of the plight of other women around them and the challenges that they face, particularly in marginalized and socially excluded groups. In terms of the perceptions of the roles of duty-bearers, only a quarter of our study population expressed that the government satisfactorily fulfils its obligations as a duty-bearer, once the concept had been explained to them during the survey. Social accountability initiatives may be one avenue for increasing the awareness of communities regarding the roles of the government as the primary duty-bearers, and for allowing communities to be involved in holding the government accountable for fulfilling these obligations [29] . Such community engagement interventions are increasingly being experimented within a variety of settings to hold the governments accountable in the provision of sexual and reproductive health services, including maternal health services. These experiences have demonstrated both potential and challenges [29] [30] [31] [32] [33] [34] . In the context of Bangladesh, each community clinic (primary health care centre for around every 6000 population) is staffed by a minimally-trained government employed health worker and managed by a committee which is constituted by representatives from the surrounding communities. These committees could serve as a platform to promote accountability within health systems at the local level with regard to provision of maternal health services. It is also essential to work with health service managers and providers, building their awareness of their roles and responsibilities as duty-bearers at the interface with women and communities and their capacities to meet these obligations. Initiatives to promote respectful maternity care and baby-friendly health services could also contribute in this regard. These initiatives are already included in the maternal health strategy of Bangladesh, however, implementation needs to be reinforced [14] .
It is also important to recognize the valuable contributions which can be made by moral duty-bearers and the importance of building their capacities to be able to do so [35] . While half of the respondents mentioned husbands as duty-bearers for contributing to the respect, protection and fulfilment of their human rights related to maternal health, just over one-third of the women reported that husbands satisfactorily fulfil their roles. This is of critical importance in patriarchal societies, such as that in rural Bangladesh, as in many cases men play a deciding role in determining whether or not women are able to access maternal health services [35, 36] . A rights-based approach to maternal health programming should also take this into consideration and aim to build the capacities of men as moral duty-bearers to contribute to assisting women in the realization of these rights. However, interventions aiming to influence the role of men in maternal health should be carefully considered and assessed in a gender transformative way, which do not compromise the autonomy and decision-making power of women in such contexts [35, [37] [38] [39] . Such unintended consequences could undermine the objectives of a human rights-based approach. It is to be noted that the findings presented in this paper regarding the role of the duty-bearers are the subjective interpretations of women. While there are other measures for assessing the degree to which duty-bearers fulfil their responsibilities and obligations, it is critical to consider the subjective perspectives and opinions of women in this regard, as it is their rights which are at stake. In addition, this knowledge is imperative to build the capacity of rights holders to claim their rights from duty-bearers.
Promisingly, our findings suggest that awareness and perceptions of human rights related to maternal health are associated with the use of skilled maternal health services. This association was particularly strong in relation to care during pregnancy, where significant associations were found in all categories of awareness and perception with women attending at least four ANC contacts. We also found a significant association between awareness and perceptions regarding human rights related to maternal health and birth with a skilled attendant in binary logistic regression models; however, they were not significant after adjustment. It is possible that we did not find an increase in birth with an SBA given the strong preference for home birth in the Bangladesh context [40] . Indeed, even when women are aware of their rights, they may still decide to give birth in the home setting, particularly if they feel that the care which they receive in this setting is more respectful and better responds to their preferences. Studies exploring human rights related to maternal health have primarily been conducted in intervention settings, ie, measuring how the promotion of rights effects the use of skilled health services following an intervention. These studies have generally found an association between the promotion of human rights and increased use of ANC [22, 30, 41, 42] . Our study adds to this body of knowledge by demonstrating similar associations. Our findings are also consistent with the studies conducted in China, which have found that awareness of human rights and gender issues among women is associated with increased utilization of skilled care during pregnancy and at the time of birth [23] [24] [25] . Taken together, these studies along with our findings can serve as a guide to programmers in developing appropriate interventions for promotion of awareness of human rights for improving maternal health. However, promotion of the awareness of human rights should not be implemented as a stand-alone intervention. Rather, it should be nested within a broader human rights-based approach, moving towards equitable social structures which address the needs of the marginalized, promote enabling policy environments, strive for better provision and quality of health services, and ensure accountability [8, 10] . Considering a human rights-based approach to maternal health as a larger development issue, the health systems will also require building strong and effective intersectorial collaboration between different agencies of the government and other stakeholders to respect, protect and fulfil these rightcs [8, 43, 44] .
Further research is warranted at the local level to understand perceptions of rights related to maternal health as a human rights-based framing is recommended globally and nationally. Moreover, as human rights-based initiatives to maternal and newborn health increasingly take shape, it is of critical importance to carefully document these and generate evidence linking inputs and actions to health and human-rights outcomes.
Limitations
It is important to acknowledge some of the limitations of our study and outline the strategies that we adopted to address them. First, the results presented in this paper are from a cross-sectional survey and we cannot infer causality for the associations that we have presented. We have tried to adjust for the possible effect of the confounders by presenting AORs with multiple regression models. We also acknowledge the potential of recall bias in our study. Based on the pregnancy outcomes, the women' s perception regarding the roles of duty-bearers may have changed. We asked the questions related to rights before asking the questions related to the utilization of maternal health services to minimize this bias. Recall error is also another potential limitation of this study, as we accepted up to 12 months of recall. However, we feel that the data collectors were well trained and had the capacity to clarify different elements of the questionnaire to respondents for their proper understanding and appropriate recall. Moreover, the recall period in our study was 12 months, which is much shorter than the 3 to 5 years recall period that is accepted by other surveys generating national estimates [13, 45, 46] . Another potential limitation could be social desirability bias, which we tried to address by recruiting data collectors from local communities who are familiar with the local culture, language and norms. Lastly, the validated tools used in national surveys did not have extensive questions related to awareness and perceptions of human rights. Therefore, it was challenging to quantify the awareness and perception of human rights through a household interview survey. We acknowledge that the variables through which we have tried to operationalize rights only capture certain elements of the human rights implicated in maternal health and are not exhaustive. However, we adopted these variables based on the recommendations of the High Level Working Group for the Health and Human Rights of Women, Children and Adolescents [8] . We rigorously pre-tested the questions related to rights in rural communities to make necessary adjustments in the language and order of relevant questions, and provided standardized introductions to the questions to ensure better comprehensibility.
We also acknowledge that the findings presented in our study are not representative of the total community as we only surveyed the women who had a recent history of childbirth.
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Our study findings suggest that interventions promoting the awareness of human rights related to maternal health would be appropriate within the community in our study setting. There is already a general level of awareness, which would provide a foundation, which interventions could build on. Moreover, our results suggest that such interventions are justified, as this awareness and these perceptions are directly associated with the use of skilled care during pregnancy. The Government of Bangladesh should prioritize interventions, which aim to build awareness of human rights at the community level as part of the broader application of a human rights-based approach to improving maternal health in order to move toward the realization of rights and well-being of women throughout the country.
